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(57) Abstract 

Technical problem While performing humidification and purification of air, water is 
purified, and the humidification equipment with an air clarification function of an 
easy configuration of maintaining those functions for a long period of time is offered 
Means for Solution It has purification / humidification section 7 which purifies the 
water of the storage-of-water section 6 in the part dipped in the water of the 
storage-of-water section 6 which collects water, the air passage section 8 which the 
inhaled air passes, and the storage-of-water section 6, and purifies the air passed 
while evaporating water and humidifying in the part located in the air passage 
section 6. 
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Claim(s) 

Claim 1 The humidification equipment characterized by to have the purification / 
humidiflcation section which purifies the water of said storage-of-water section in the 
part dipped m the water of the storage-of-water section which collects water, the air 
passage section which the inhaled air passes, and said storage-of-water section, and 
purifies the air which passes while evaporating the water of said storage-of-water 
section and humidifying in the part located in said air passage section. 
Claim 2 Purification / humidification section is hurnidlfication equipment according to 
Claim 1 characterized by having light guide material with the light guide function 
which penetrates the light of the wavelength which can excite a photocatalyst, the 
photocatalyst with which the front face of this light guide material was coated, and 
the lamp which excites this photocatalyst. 

Claim 3 Purification / humidification section is humidification equipment according to 
claim 1 or 2 characterized by the part which purifies water, and the part which 
purifies the air passed while evaporating said water and humidifying in the air 
passage section carrying out sequential change. 



Detailed Description of the Invention 
0001 

Field of the Invention This invention relates to the humidification equipment with 
an air clarification function which decomposes the harmful organic substance and the 
odor component which are contained in the inside of air, and underwater, and 
enabled it to control generating of mold and bacteria while humidifying about 
humidification equipment. 
0002 

Description of the Prior Art Drawing 6 is the sectional view of conventional 
common humidification equipment. They are the humidification section in which 
absorption opening to which 1 inhales air with a blower fan 3 in drawing, the exit 
cone of the air by which 2 was humidified, and 6 evaporate the storage-of-water 
section by the humidification unit 22, and 21 evaporates water, and the mixed 
section which mixes the air which 23 absorbed with the air humidified in the 
humidification section 21, and was inhaled with the blower fan 3 from opening 1. 

0003 By the above-mentioned configuration, the water of the storage-of-water 
section 6 moves to the humidification section 21, and evaporates in the 
humidification unit 22. Indoor air is inhaled with a blower fan 3 from intake RO, and 
is mixed with the steam from the humidification unit 22 in the mixed section 23. And 
the humidified air is emitted to the interior of a room from an exit cone 2. Here, 
during indoor air, the harmful organic substance, an odor component, KAPI, bacteria, 
etc. existed (it is hereafter named a pollutant generically), and there was a problem 
emitted with the air with which these were taken in and humidified by humidification 
equipment, Moreover, the pollutant in air was taken in by the water of the storage- 
of-water section 6 or the humidification section 21, and there was a problem which 
an offensive odor generates by polluting water. 

0004 For this reason, for example, by JP,5-305125,A, the water purification device 
is prepared in the humidification section 21. Moreover, although the humidifier which 
prepared the purification device of air in the taken-in mixed section 23 of air and a 
steam was proposed, there was no device which purifies both water and air 
efficiently. 

0005 Moreover, drawing 7 is the sectional view of conventional evaporation-type 
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hurnidification equipment. Air is inhaled with a blower fan 3, is inhaled from opening 
1, and blows off from an exit cone 2 through the humidificatfon unit 26, The 
hurnidification unit 26 is the structure which carries out the laminating of the disk 24 
for hurnidification, and can be rotated centering on a revolving shaft 25, as shown in 
drawing 8 . Rotation of the disk 24 for hurnidification performs hurnidification by 
evaporating, when it moves to the airstream way 8 and air is touched, while the 
water of the storage-of-water section 6 had adhered to the disk 24 for 
hurnidification. In this equipment, in addition to above-mentioned water or the 
problem of contamination of air, when a pollutant adheres to the front face of the 
disk 24 for hurnidification, the problem to which the wettability of the disk 24 for 
hurnidification falls arises. 
0006 

Problem (s) to be Solved by the Invention In the Prior art, when its it had it- 

dissociated and these purification devices were carried, neither enlargement of a 
product nor the increment in the number of components was avoided, but the 
problem to which a manufacturing cost and recycle cost become high had produced 
the device m_which water was evaporated for the device in which the storage-of- 
water section purifies the water of the hurnidification section, the device which 
purifies the air which passes hurnidification equipment, and hurnidification. Moreover 
in evaporation type hurnidification equipment, when the pollutant adhered to the 
hurnidification section, the wettability of the water of the member for hurnidification 
fell and there was a probiem that a hurnidification rate became slow. 

°°i )7 u Are made ln ord€r that thls [nventl0n ma Y solve the above-mentioned trouble, 
and the harmful organic substance and the odor component which exists underwater 
and in air are decomposed into coincidence, The purification section which can 
suppress generating and propagation of mold and a bacterial virus, and can prevent 
generating of an offensive odor, and contamination of air, The hurnidification section 
which water is evaporated and humidifies air is constituted as one, while performing 
purification of water and air, it can humidify, and it is small and sets it as the first 
purpose to offer little hurnidification equipment of components mark. 
0008 Moreover, when a photocatalyst is used for the hurnidification section, while 
adhesion of the pollutant to the hurnidification section fs prevented, it sets it as the 
second purpose to carry out long duration maintenance of the effectiveness of 
hurnidification by maintaining the. wettability of water, 
0009 

Means for Solving the Problem The hurnidification equipment concerning this 
invention is equipped with the purification / hurnidification section which purifies the 
water of said storage-of-water section in the part dipped in the water of the storage- 
of-water section which collects water, the air passage section which the inhaled air 
passes, and said storage-of-water section, and purifies the air passed while 
evaporating the water of said storage-of-water section and humidifying in the part 
located in said air passage section. 

0010 Moreover, purification / hurnidification section is equipped with light guide 
material with the light guide function which penetrates the light of the wavelength 
which can excite a photocatalyst, the photocatalyst with which the front face of this 
light guide material was coated, and the lamp which excites this photocatalyst. 

0011 Moreover, the part which purifies water, and the part which purifies the air 
passed while evaporating said water and humidifying in the air passage section carry 
out sequential change of the purification / hurnidification section. 

0012 

Embodiment of the Invention gestalt 1. of operation — the gestalt 1 of 
implementation of this invention is explained below using drawing. Drawing 1 is the 
sectional view of the hurnidification equipment in which the gestalt 1 of operation is 
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shown. In drawing, 1 is sink opening of air, and the exit cone of the air by which 2 
was humidified, and 3 is a blower fan which makes the air which inhaled air from the 
absorption opening 1 and was humidified from the exit cone 2 through the air 
passage section 8 blow off. 4 is a lamp for excitation of the photocatalyst object 5, 
and has chpped the part in underwater of the storage-of-water section 6 . The 
photocatalyst object 5 has been arranged so that the perimeter of a lamp 4 may be 
surrounded, and it has dipped the part underwater like the lamp 4. 

0013 7 is purification / humidification section used as a humldlficatlon unit which 
evaporates the water of the storage-of-water section 6 while purifying water and air 
with a lamp 4 and the photocatalyst object 5. 

0014 This purification / humidification section 7 is the configuration that water and 
air can be passed, it counters with the direction where air flows, and is arranged, and 
the part which it Is the dipped arrangement by the half, and the part which touched 
air performed air cleaning and humidification in water, and touched it with water 
performs water purification. 

0015 Coating or the thing which was scoured, and was crowded and created is used 
for the paper or fiber for which the photocatalyst object 5 has air permeability 
absorptivity, and a water resisting property In a photocatalyst. Or the front face of a 
mesh-like metal, glass, and plastics may be coated with the material which has 
absorptivity and a water resisting property with a photocatalyst, and a thing may be 
used. 

0016 The multiple oxide which mixed and prepared other metallic oxides to the 
titanium oxide and titanium oxide which have both the strong oxidizing power under 
an optical exposure and underwater chemical stability, or the thing which supported 
and prepared the minute amount metal to these is used for a. photocatalyst. 
Moreover, the adsorption material which is easy to adsorb a baciHus and the harmful 
organic substance may be mixed and used with this photocatalyst. In this case, it is 
desirable for the light to a photocatalyst to make it as bar / by adsorption 
material / light 

0017 Next, actuation is explained. First, a lamp 4 is dipped in the storage-of-water 
section 6 by the half with the photocatalyst object 5, and it arranges so that an 
optical exposure can be carried out at homogeneity at the photocatalyst object 5. 
And the photocatalyst object 5 is excited with the light of a lamp 4, and starts 
catalytic reaction. 

0018 Next, air absorbs and it absorbs from opening 1, and when passing the part 
which touched the air of the photocatalyst object 5 of purification / humidification 
section 7, the water of the storage-of-water section 6 absorbed by the photocatalyst 
object 5 is contacted, and water is evaporated. The humidified air blows off from an 
exit cone 2 through a blower fan 3. 

0019 On the other hand, an underwater bacillus and the underwater organic 
substance stick to the part hidden into underwater of the photocatalyst object 5 , 
and it is purified by the light from a lamp 4 being irradiated. Moreover, the bacillus 
and owner textiles in air stick to the photocatalyst object 5, when air passes the 
photocatalyst object 5, and it Is purified by the light from a lamp 4 being irradiated. 

0020 Thus, since it humidifies while purification / humidification section 7 which 
consists of a lamp 4 and a photocatalyst object 5 serves both as the water 
purification section, the air cleaning section, and the humidification section and 
performs purification of water and air, there is no independent humidification section 
equipped with the humidification unit and the tank, and the part of the air passage 
section 8 of the photocatalyst object 5 serves as the humidification section. 

0021 As mentioned above, water purification, purification of air, and humidification 
can consist of units of one, and can make it small. Moreover, since the wettability of 
water is maintained while adhesion of the pollutant to purification / humidification 
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section is prevented, since the photocatalyst was used, the effectiveness of 
humidification can be held for a long time. 

0022 In addition, a heat catalyst may be used Instead of a photocatalyst and/ 
instead, a lamp 4 may use visible and an Infrared lamp, or a heater for **. a heat 
a HrH? consists of a nietal ' metallic oxides, or such mixture, and purifies a pollutant 
with the heat energy generated from lamp or one HI evening 

0023 moreover, a lamp - or — ** without using one evening the material 
which generates heat by energizing may be coated with a heat catalyst, and you 
may prepare in the location of the photocatalyst object 5. 

0024 gestalt 2. of operation the operation gestalt 2. of this invention is explained 
using drawing 2 and drawing 3 . The sectional view of the humidification equipment 
which drawing 2 shows the operation gestalt 2, and drawing 3 (a) are a sectional 
view and drawing (c) of the side elevation of purification / humidification 
section 11 and drawing 3 (b) partial enlarged drawings. In drawing, the same 
sign is given to the same or equivalent thing as drawing 1 of the gestalt 1 of 
operation, and explanation is omitted. In drawing, 11 is purification / humidification 
section which the abbreviation one half of the opposite side where the lamp 9 and 
the lamp 9 have been arranged consists of a photocatalyst object 10 dipped in 
underwater of the storage-of-water section 6 , and performs purification and 
humidification. Purification / humidification section 11 is the structure to which the 
lamp 9 arranged at the edge bristled with the photocatalyst object 10, as shown in 
drawing 3 (a) and (b). The photocatalyst object 10 coats the cylinder-like **** 14 
with a light guide function with a photocatalyst 15, as shown in drawing 3 (c). 

0025 The support 14 with a light guide function has a water resisting property, and 
the glass or plastic material which penetrates the light of the wavelength which can 
excite a photocatalyst 15 is used. It is desirable to have lightfastness to the light of 
the wavelength which can excite a photocatalyst 15. Moreover, it is desirable to 
reach the photocatalyst 15 whole which these materials were processed so that it 
might have a light guide function, and the light of a lamp coated on support. It is 
necessary to coat a photocatalyst 15 on support using the technique devised so that 
the support itself might oxidize with a photocatalyst 15, and it might not deteriorate 
or a photocatalyst 15 might not be omitted. Since an optical exposure is attained at 
the photocatalyst 15 whole while making large more the touch area of water, or an 
air and a photocatalyst 15 by carrying out like this, the reaction effectiveness of a 
photocatalyst 15 improves by leaps and bounds. 

0026 The pump with which 12 pumps up the water of the storage-of-water section 
6, and 13 are discharge nozzles which turn to the photocatalyst object 10 the water 
pumped up with the pump 12, and spray it. 

0027 Next, actuation is explained. First, the photocatalyst object 10 is excited with 
the light of a lamp 9, and catalytic reaction is made to start. Since the photocatalyst 
object 10 is the structure which bristled with what coated the cylinder-like support 
14 with a light guide function with the photocatalyst 15, the light from a lamp 9 is 
careful to the photocatalyst object 10 whole, and the catalytic reaction which used 
light efficiently occurs also on the airstream way which is in a near distance from a 
lamp 9 also In the storage-of-water section 6 with a far distance from a lamp 9. 

0028 Next, air Is inhaled from intake RO 1 and passes the photocatalyst object 10 of 
purification / humidification section 11. On the other hand, the water of the storage- 
of-water section 6 is Injected by the photocatalyst object 10 airstream on the street 
via a pump 12 and a discharge nozzle 13. The catalyst object 10 serves as the 
humidification unit, the water injected from the discharge nozzle 13 is evaporated by 
contacting the air which passes the photocatalyst object 10, and humidification is 
performed. The water which did not evaporate at this time is transmitted to the 
photocatalyst object 10, and flows back to the storage-of-water section 6. And the 
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humidified air blows off from an exit cone 2 through a blower fan 3. 

0029 On the other hand, the pollutant in air sticks to the photocatalyst object 10 
when air passes the photocatalyst object 10, and it is purified by the light from a ' 
lamp 9 being irradiated. Moreover, the water of the storage-of-water section 6 is 
pumped up with a pump 12, is sprayed from a discharge nozzle 13, and when it is 
transmitted to the photocatalyst object 10 and flows back, it contacts the 
photocatalyst object 10, while contacting the part which sank in the storage-of-water 
section 6 of the photocatalyst object 10 by the half. For this reason, water can 
contact the photocatalyst object 10 efficiently, and an underwater pollutant is 
adsorbed and purified. Thus, while purification / humidification section 11 which 
consisted of a lamp 9 and a photocatalyst object 10 serves both as the water 
purification section, the air cleaning section, and the humidification section and 
purifies water and air, it humidifies. 

0030 It is known that the wettability of a photocatalyst 15 of water will improve by 
carrying out an optical exposure. For this reason, the pollutant Is not only purified 
and removed, but water becomes the interface of water and air larger by the 
ability adhering to the front face of the photocatalyst object 10 in an extended state 
10 tea ^ the effect[ve humidification of the front face of the photocatalyst object 

0031 The evaporation per unit time amount of water and the amount of dissolutions 
to the water of the water-soluble materials in air are proportional to the touch area 
of air and water. Moreover, the amount of the underwater pollutant purified by per 
unit time amount increases, so that the area which water and a photocatalyst 15 
contact is large. That is, humidification and purification can be efficiently performed, 
so that the touch area of water, the touch area of air, water and air, and a 
photocatalyst 15 is large. 

0032 The support 14 with a light guide function of the photocatalyst object 10 which 
constitutes purification / humidification section 11 is the structure which stood close 
together, and, for the ** reason to which the front face touches air, the Interface of 
the water with which humidification is presented, and air becomes very large. For 
this reason, humidification and purification can be performed efficiently. 

0033 As mentioned above, since water, the purification section of air, and the 
humidification section were made into one and purification / humidification section 
which are water and air and which humidifies while purifying was prepared, it is 
small and components mark can be lessened, as for the photocatalyst object 10, the 
support 14 with a light guide function stands close together, and since it is thin and 
water becomes very large on a front face in the interface of breadth water and air, 
humidification and purification can be performed efficiently. Moreover, since the 
wettability of water Is maintained while adhesion of the pollutant to purification / 
humidification section is prevented, since the photocatalyst was used, the 
effectiveness of humidification can be held for a long time. 

0034 gestalt 3. of operation — the operation gestalt 3 of this invention is explained 
using drawing 4 and drawing 5 . The sectional view of the humidification equipment 
which drawing 4 shows the operation gestalt 3, arid drawing 5 are the sectional 
views and partial enlarged drawings of purification / humidification section. In 
drawing, the same sign is given to the same or equivalent thing as drawing 1 of the 
gestalt 1 of operation, and explanation is omitted. In drawing 4 , 19 Is purification / 
humidification section which consists of a circular photocatalyst object 18 prepared in 
the surroundings of this pivotable by making a lamp 17 and a lamp 17 into a medial 
axis, and performs purification and humidification. The part is dipped in the storage- 
of-water section 6, and the photocatalyst object 18 is excited with a lamp 17. 

0035 Moreover, as shown in the sectional view of drawing 5 (a), and the partial 
enlarged drawing of drawing .5 (b), purification / humidification section 19 carries out 
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the laminating of the photocatalyst object 18 which coated the support 20 with a 
jght guide function of disc-like sheet metal with the photocatalyst 15, and forms a 
famp 17 m the center-of- rotation shank of the photocatalyst object IS 

0036 Next, actuation is explained. First, when a lamp 17 is turned on," light 
irradiates the photocatalyst 15 with which the whole front face of the support 20 with 
a light guide function was coated from the core of the support 20 with a light guide 
function, excites a photocatalyst 15, and makes catalytic reaction start. Thus, since 
light is irradiated from the core of the support 20 with a light guide function, light is 
careful to the photocatalyst object IS whole, and the catalytic reaction which used 
light efficiently occurs also in a periphery part with a far distance from a lamp 17 
also in the inner circumference part which is in a near distance from a lamp 17. 

0037 Next, air is inhaled from the absorption opening 1, passes the photocatalyst 
object 18 of the purification humidlfication section 19, and blows off from an exit 
cone 2 with a blower fan 3. If the photocatalyst object 18 rotates, while the water of 
the storage-of-water section 6 had adhered to the front face of the photocatalyst 
object 18, it will move to an afrstream way and humidification will be performed by 
evaporating, when the air Inhaled from the absorption opening 1 is touched. 

0038 The part which is dipped in the storage-of-water section 6 of a photocatalyst 
15, and touches water on the other hand adsorbs and purifies a pollutant underwater 
by the light of a lamp 17 being irradiated. Moreover, if the photocatalyst object 18 
rotates, while the water of the storage-of-water section 6 had adhered to the front 
face of the photocatalyst object 18, the photocatalyst 15 which moves to the 
airstream way 8 and touches air will adsorb and purify the pollutant in the air to 
pass. Thus, the part which is dipped in the water of the storage-of-water section 6, 
and purifies water because the photocatalyst object 18 rotates, and the part which 
purifies the air passed while evaporating water and humidifying in the air passage 
section 8 carry out sequential change. 

0039 Since the wettability of water improves, and water is thin on the front face of 
the photocatalyst object 18 and it adheres in an extended state by the pollutant of 
the front face of the support 20 with a light guide function is not only purified and 
removing, but carrying out the optical exposure of the photocatalyst 15 at this time, 
the interface of water and air becomes larger and the effective humidification of it is 
attained. 

0040 Moreover, while the evaporation of water increases by making large more the 
touch area of the water contained in the photocatalyst object 18, and air, in water, 
the pollutant in air becomes is easy to be absorbed. Therefore, the purification 
effectiveness of the air in one pass improves. In this case, water will be used as a 
filter, a pollutant is underwater absorbed by rotation of the photocatalyst object 18, 
and it is purified by the photocatalyst 15 in the storage-of-water section 6. 

0041 As mentioned above, the light from a lamp 17 can be careful to the 
photocatalyst object 18 whole, and can perform humidification and purification 
efficiently. Moreover, since the wettability of water is maintained while adhesion of 
the pollutant to purification / humidification section is prevented, since the 
photocatalyst was used, the effectiveness of humidification can be held for a long 
time. 

0042 

Effect of the Invention As mentioned above, the storage-of-water section which 
collects water according to this invention and the air passage section which the 
inhaled air passes, Since it had purification / humidification section which purifies the 
water of said storage-of-water section in the part dipped in the water of said 
storage-of-water section, and purifies the air passed while evaporating the water of 
said storage-of-water section and humidifying in the part located in said air passage 
section It can constitute from a unit of one, and water purification, purification of air, 
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and humidification are small, and can lessen components mark. Moreover, it can 
have the purification capacity which does not have the need for a maintenance over 
a long period of time by using a photocatalyst. 

0043 Moreover, since the wettability of water is maintained while adhesion of the 
pollutant to purification / humidification section is prevented, since it had light guide 
material with the light guide function which penetrates the light of the wavelength 
which can excite a photocatalyst, the photocatalyst with which the front face of this 
light guide material was coated, and the lamp which excites this photocatalyst, 
purification / humidification section can hold the effectiveness of humidification for a 
long time. 

0044 Moreover, since the part which purifies water, and the part which purifies the 
air passed while evaporating said water and humidifying in the air passage section 
carry out sequential change, the light from a lamp can be careful to the whole 
photocatalyst object, and purification / humidification section can carry out catalytic 
reaction efficiently. 



Brief Description of the Drawings 

Drawing 1 It Is the sectional view of the humidification equipment in which the 
operation gestalt 1 of this invention is shown. 

Drawing 2 It is the sectional view of the humidification equipment in which the 
operation gestalt 2 of this invention is shown. 

Drawing 3 It is the cross section and partial enlarged drawing of purification / 
humidification section of drawing 2 . 

Drawing 4 It is the sectional view of the humidification equipment in which the 
operation gestalt 3 of this invention is shown. 

Drawing 5 It is the side face and partial enlarged drawing of purification / 
humidification section of drawing 4 . 

Drawing 6 It is the sectional view of conventional evaporation type humidification 
equipment. 

Drawing 7 It is the sectional view of conventional evaporation type humidification 
equipment. 

Drawing 8 It Is the sectional view of the humidification unit of drawing 7 . 
Description of Notations 

1 Sink opening of air, 2 The exit cone of air, 3 A blower fan, 4 and 9, 17 lamps, 5, 
10, 18 A photocatalyst object, 6 A flush tank, 7, 11, 19 Purification / humidification 
section, 8 The air passage section, 12 A pump, 13 A discharge nozzle, 15 14 A 
photocatalyst, 20 Support with a light guide function. 
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